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The distribution of stress and the corresponding velocityfield at the yield-point can be found in some cases (e.g., by the method of characteristics in plane strain problems) and in other cases approximations from above and below to the yield-ncint load can be obtained [1, 2] . However, in many cases the present first order theory does not furnish a clear criterion for collapse.
Therefore it seems worthwhile to investigate the second order effects in the deformation of a plastic-rigid body at the yield Doint.
In the following the investigation is limited to problems where the entire body is in the plastic state at the yield point and where the incipient stress and velocity fields are known. A perturbation scheme is developed to obtain equations governing Lagrangian stress and velocity increments of the subsequent quasistatic motion. Some examples are worked out (compression of block I between rough plates and the thick walled tube under internal pressure). In the first case the results obtained with the theory are found to agree v/ith the experimental results. In the second example the minimum rate of strain-hardening necessary to prevent collapse is found.
Notations and Stress-strain Relations Employed in the Analysis.
Let x^ denote the rectangular Cartesian coordinates of a generic particle at the time t. If the velocity of this particle is denoted by v^, the velocity strain tensor is given by , av, av i
where Latin indices take the values 1, 2, 3.
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J. (5)
The stress and deviatoric stress tensors ere denoted respectively by <J^J and s^y.
where summation convention is used and 6.. represents the Kronecker delta.
If the second invariant of the deviatoric stress tensor is denoted by J 2 ,
The particular stress-strain relations considered in this paper We note that this solution is valid for an ideally plastic material and also for a newly annealed rigid-strain-hardening material which has the same yield stress, k, in pure shear.
Wow assume that the surface tractions are varied in such a manner that the further distortion following the reaching of the yield point takes place in a quasi-static manner.
We now consider the early stages of the distortion such that the state of velocity-strain and stress differs only slightly from the state which is given by Eqs. (6), (7), and (8), Let x. be the Cartesian coordinates of the material point a at time t:
where 6(t) is a monotonously increasing function of time awi
If the velocity and acceleration at time rero are continuous functions of the space variables, the validity of the following expansion may be assumed:
2 2 where to obtain a quasi-static flow, d6/dt; d 6/dt are supposed to be as small as desired. Since the stress-strain relations envisaged in this theory are homogeneous in time, the actual form of these functions is of no importance in the problem considered.
The velocity of the material point a p at time 6 referred to the fixed rectangular Cartesian coordinates is then given by
(ii)
The velocity strain tensor defined in the Eulerian manner 
Suppose that Sp is defined by the following equation
where as before r x i = x i (a p> 6) or ^ = a p (x lf 6) and it is assumed that points originally on the boundary surface remain on a surface during the deformation. At time 6 , the unit normal n of the surface S~ has direction cosines proportional to 6F/dx^. Using the series expansions and (15) one obtains:
The magnitude of k must be such that n n = 1 P P (unit normal). Consider a block of strain-hardening (or ideally plastic)* rigid material compressed between rough plates (Fig. 1) .
When the block is very wide compared with its height, the slip line field corresponding to the incipient motion is independent of x, and the incipient stress and velocity fields are given by Prandtl [3] and Nadai Mi Transformation from AB to A r 3 ! is given by
Since the left hand edge of the block is free from stress, the overall equilibrium condition demands that
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